Landsat 5 TM
Landsat 5 TM has a unique and necessary role in the realm of earth observing satellite orbits, because no other satellite of the earth observing system matches with the synoptic coverage, high spatial resolution, spectral range and radiometric calibration of Landsat's system. Landsat 5 TM satellite imagery Path/Row:127/48 was mainly input data. The spatial resolution of Landsat 5 TM satellite imagery is 30 m and the swath width covered by the image is 185 km. The details of Landsat 5 TM characteristic are shown in Table 1 and  Table 2 . (Farr, 1999) At the ground stations, the Landsat ground system consists of a spacecraft control center, ground stations for uplinking commands and receiving data, a data handling facility and a data archive, which were developed by the Goddard Space Flight Center, Greenbelt, MD., in conjunction with the U.S. Geological Survey (USGS) EROS Data Center (EDC), Sioux Falls, SD. These facilities will receive, process, archive, and distribute ETM+ data to users. Raw ETM+ data can be transmitted to the EROS Data Center by the ground system within 24 hours of its reception. (Farr, 1999; Liu, 2000; and Liang et al., 2001) This Landsat 5 TM image covers Sri Songkhram sub-river basin where locates in the lower part of Mekhong river basin. Mekhong river basin is in the northeast of Thailand. The time period of this study is from November 2006 to January 2007. They were selected because they are in the period of the dry season. Also, They are in the condition of clear sky. Moreover, there is the cultivation during this time so there are both evaporation and transpiration that is evapotranspiration.
Radiation
Extraterrestrial radiation (R a ) is the solar radiation received at the top of the earth's atmosphere on a horizontal surface. The values of extraterrestrial radiation depend on seasons change, the position of the sun, and the length of the day. Therefore, the extraterrestrial radiation is a function of latitude, and the date and time of day. The solar constant is the radiation striking a surface perpendicular to the sun's rays at the top of the earth's atmosphere and it is some 0.082 MJ m -2 min -1 . If the position of the sun is directly overhead, the incidence angle of extraterrestrial radiation is zero. In this case, extraterrestrial radiation is some 0.082 MJ m -2 min -1 . Solar or shortwave radiation (R s ) is the amount of radiation penetrating from the atmosphere to a horizontal plane. The sun emits energy by electromagnetic waves that include short wavelengths so solar radiation is referred to as shortwave radiation. In the atmosphere, radiation is absorbed, scattered, or reflected by gases, clouds, and dust. For a cloudless day, the solar radiation is about 75% of the extraterrestrial radiation, while it is www.intechopen.com about 25% of the extraterrestrial radiation on a cloudy day. The solar radiation, which is known as global radiation, is a summation of direct shortwave radiation from the sun and a diffuse sky radiation from all upward angles. Relative shortwave radiation ( so s R / R ) is a relationship between shortwave radiation ( s R ) and clear-sky solar radiation ( so R ). The shortwave radiation is solar radiation that actually reaches to the earth's surface in a given time, while clear-sky solar radiation is solar radiation that reaches to the same area with a clear-sky condition. The relative shortwave radiation is affected by the cloudiness of the atmosphere. On a cloudy day, the ratio is smaller than on a cloudless day. The range of this ratio is between 0.33 (cloudy condition) to 1.00 (cloudless condition). Relative sunshine duration (n/N) shows the cloudiness in the atmosphere. It is the relationship between the actual duration of sunshine (n) and the maximum possible duration of sunshine, or daylight hours (N). For the cloudless condition, n is equal to N, while n and n/N are nearly zero for the cloudy condition. The maximum possible duration of sunshine, or daylight hours (N), depends on the position of the sun, so it is a function of latitude and date. The daily values of N throughout a year differ with latitude. Albedo ( α ) is a relationship between reflected radiation and total incoming radiation. It varies with both the characteristics of surface and the angle of incidence, or the slope of ground surface. Albedo can be more than 0.95 for freshly fallen snow, and it is smaller than 0.05 for wet bare soil. The range of albedo for green vegetation is about 0.20 -0.25 and albedo for the green grass reference crop is 0.23. Net solar radiation ( ns R ) is the fraction of the solar radiation that is reflected from the ground surface. It can be calculated by Equation (1):
Net longwave radiation ( nl R ) is the difference in value between outgoing and incoming longwave radiation. The longwave radiation is solar radiation absorbed by the earth and turned to heat energy. Since the temperature of the earth is less than the sun, so the earth emits longer wavelengths. Terrestrial radiation is referred to as longwave radiation. The emitted longwave radiation ( up , l R ) is absorbed by the atmosphere or lost into space. The longwave radiation received by the atmosphere ( down , l R ) increases its temperature. Therefore, the earth's surface both emits and receives longwave radiation. The value of outgoing longwave radiation is normally more than incoming longwave radiation, so the net longwave radiation is used to present the energy loss. Net radiation ( n R ) is the difference in value between incoming and outgoing radiation of both short and long wavelengths. It is the balance among energy absorbed, reflected, and emitted by the earth's surface. The net radiation is also the difference in value between the incoming net shortwave ( ns R ) and the net outgoing longwave ( nl R ) radiation. It is a positive value during daytime, while it is a negative value during nighttime. For the total daily value, it is a positive value except for the condition of high latitude. Soil heat flux (G) is energy that is used in heating the soil. It is a positive value under the condition of warming soil and negative value under the condition of cooling soil. The soil heat flux is very small when compares with net radiation but it cannot be ignored. ( )
where λ L is spectral radiance at the sensor aperture in watts/(meter squared *ster* μ m), QCAL is the quantized calibrated pixel value in DN, λ LMIN is the spectral radiance that is scaled to QCALMIN in watts/(meter squared *ster* μ m), λ LMAX is the spectral radiance that is scaled to QCALMAX in watts/(meter squared *ster* μ m), QCALMIN is the minimum quantized calibrated pixel value (corresponding to 
where o ε is surface emissivity.
Actual evapotranspiration calculation
SEBAL is a tool to estimate actual evapotranspiration for flat areas with the most accuracy and confidence. Satellite image and weather data are used in the SEBAL model to calculate actual evapotranspiration by using a surface energy balance at the land surface. SEBAL evaluates an instantaneous actual evapotranspiration flux for the image time, because the satellite image provides information for the overpass time only. The actual evapotranspiration flux can be calculated for each pixel of the image as a residual of the surface energy budget equation. SEBAL needs both shortwave and thermal bands. The required ground-based data is wind speed. The SEBAL energy balance calculates actual evapotranspiration for each pixel for the time of the satellite image, so the results are www.intechopen.com instantaneous actual evapotranspiration. To obtain actual evapotranspiration using the conception of SEBAL, following equations are applied (Bastiaanssen et al., 1998a; Bastiaanssen et al., 1998b; Bastiaanssen, 2000; Chemin and Ahmad, 2000; Bastiaanssen et al., 2002) . Firstly, data in the format of radiance is converted to reflectance for all bands. For this converting, thermal band (band 6) is not considered. In practice, band 6 is converted, but it is a dummy in this file. The equation used to convert radiance to reflectance is presented as following. 
where λ ω is weighting coefficient, which is constant value. For the selection of "anchor pixel", SEBAL process utilizes two "anchor" pixels to fix boundary condition for the energy balance. (a) "Cold" pixel: a wet, well-irrigated crop surface with full cover ( air s T T ≅ ). In cold pixel, sensible heat flux (H) is usually zero so cold pixel should be selected from water area. (b) "Hot" pixel should be located in a dry and bare agricultural field where one can assume there is no evapotranspiration taking place, and should have a surface albedo similar to other dry and bare field in the area of interest. It should have a LAI in the range of 0 to 0.4. After the temperatures of both cold and hot pixel are defined, these values are used for calculation in the next step.
www.intechopen.com 
where a ε is an atmospheric emissivity.
Net surface radiation flux (R n ) can be computed by following equation.
The soil heat flux (G) can be calculated from following equation. where ρ is air density (kg/m 3 ), c p is air specific heat (1004 J/kg/K), dT (K) is the temperature difference (T 1 -T 2 ) between two heights (z 1 and z 2 ), and r ah is the aerodynamic resistance to heat transport (s/m). The estimation of sensible heat flux is the largest drawback, because the temperature difference and aerodynamic resistance to heat transport are unknown for the sensible heat flux calculation. To find these unknowns, SEBAL first calculates the sensible heat flux at extreme dry and wet locations. They are manually identified by the user on the image. The aerodynamic resistance to heat transport is computed from the lower integration constant for r ah (z 1 = 0.1 m.) and the upper integration constant for r ah (z 2 = 2 m.). For a dry pixel or hot pixel, it should be located in a dry and bare agricultural field where one can be assumed that there is no evapotranspiration taking place. The wet pixel or cold pixel will include a surface temperature equal to air temperature. The sensible heat flux for the cold pixel is usually zero. The linear relationship between the temperature difference (dT) and the surface temperature ( s T) ,
, is created, and the coefficients a and b are defined from the two (dT, s T ) pairs applicable to the hot and cold pixels. Then sensible heat flux can be computed for every pixel that has the condition of free convection. Next, the values of friction velocity ( * u ) are estimated from the wind speed at the blending height, a value of 200 m will be used. Thereafter, the condition of mixed convection is applied, and the pixel-dependent aerodynamic resistance to heat transfer, r ah , is calculated by using the Monin-Obukhov hypothesis. The new temperature difference is calculated. 
3. The friction velocity for each pixel is calculated using the wind speed at a height 200 m ( 200 u ) that is assumed to be constant for all pixels of the image because it is defined as occurring at a "blending height" unaffected by surface features. From equation (26) 
where om z is the particular momentum roughness length of each pixel, om z for each pixel can be computed by two methods: using a land-use map or using NDVI and surface albedo data ( om z is calculated in spreadsheet). For this pattern, a land-use map is not available, and then NDVI and surface albedo data are used. In the method used NDVI and surface albedo, om z is computed from the following equation: 
where z 1 and z 2 are 0.1 m and 2 m, respectively. 5. Near surface temperature difference (dT) for each pixel is calculated using equation (29) and the assumption of a linear relationship between T s and dT.
where T a is unknown.
where a and b are the correlation coefficients.
To define these coefficients, SEBAL uses the "anchor" pixel where a value for sensible heat flux (H) can be reliably estimated. a. At the "Cold" pixel 
If L > 0; stable condition: 10. The aerodynamic resistance to heat transport (r ah ), which is a corrected value, is now computed during each iteration as:
11. Repeat the step of calculation from step 5) to 10) until the successive values for hot dT and r ah at the hot pixel have stabilized. The latent energy of evaporation (LE) was computed using following equation.
After the latent energy of evaporation is computed, the evaporative fraction ( Λ ) is the next value that is obtained using Equation 52. The evaporative fraction at each pixel of a satellite image can be estimated using the 24-hour evaporatranspiration for the day of the image. The evaporative fraction is assumed to be a constant value over the full 24-hour period.
To estimate 24-hour actual evaporatranspiration, the following equation is utilized. ET , can be expressed in mm/day. Since energy, on average, is stored in the soil during the daytime and released into the air at night, 24 G is very small for the combined vegetative and soil surface, so it can be assumed as zero at the soil surface (Morse et al., 2000) . Then, Equation 53 can be rewritten as:
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As above equations and calculation process, it can be also presented using Figure 1 . Thereafter, to determine the relationship between the temperature and actual evapotranspiration, the maximum and minimum values of actual evapotranspiration in each temperature were ignored. The selected actual evapotranspiration in each temperature was averaged. Finally, the relationship between temperature and actual evapotranspiration was determined using a polynomial equation. 
Validation
For the validation of temperature computed by using Landsat satellite image, it was compared with recorded temperature. On the other hand, to validate actual evapotranspiration calculated by SEBAL, recorded pan evaporation was used. Pan evaporation is the amount of water evaporated during a period (mm/day) with an unlimited supply of water (potential evaporation). It is a function of surface and air temperatures, insolation, and wind, all of which affect water-vapor concentrations immediately above the evaporating surface (Chong-yu et al., 2006) . On the other hand, actual evapotranspiration is a function of temperature, wind, humidity and net radiation. It can be concluded that there is the relationship between the pan evaporation and actual evapotranspiration. (Humphreys et al., 1994; Grismer et al., 2002; Marco, 2002 ) Chong-yu et al. (2006 presents that the decreasing trend detected in the pan evaporation and actual evapotranspiration can be attributed to the significant decreasing trends in the net radiation and in the wind speed. Also, it can be attributed to the significant increasing trend in the air temperature.
Result
Since there are three main parts for the calculation of this study, there are three main parts of the result that are the spatial temperature, the spatial actual evapotranspiration, and the relation between temperature and actual evapotranspiration. The results for each part are presented as following. 
Spatial temperature

Spatial actual evapotranspiration
The spatial distributions of actual evapotranspiration calculated by using Landsat 5 TM satellite images and SEBAL are presented from Figure 5 to Figure 7 (Kosa, 2009 ). These figure cab be presented that the mean actual evapotranspiration from these three figures are 3.67, 4.50 and 4.26mm, respectively.
Relation between temperature and actual evapotranspiration
After the spatial temperature and spatial actual evapotranspiration were calculated as show in Figure 2 to Figure 7 , the temperature and actual evapotranspiration were plotted as present in Figure 8 and 9 (Kosa, 2009) . These figures present that equations explained the relation between the temperature and actual evapotranspiration are consisted of y = -0.028x 2 + 17.069x -2593.2 (R 2 = 0.987) and y = -0.028x 2 + 1.7608x -22.932 (R 2 = 0.987) where y is the actual evapotranspiration (mm/day) and x is the temperature in the unit of 0 K and 0 C, respectively. 
Conclusion and recommendation
As above result, it can be concluded that the mean temperature and the mean actual evapotranspiration are 296.44 o K (23.44 o C) and 4.14 mm, respectively. The relationship between the temperature ( o K and o C) and actual evapotranspiration (mm/day) is in the format of the polynomial equation. For the temperature in Kelvin, an equation is y = -0.028x 2 + 17.069x -2593.2 and for the temperature in Celsius, an equation is y = -0.028x 2 + 1.7608x -22.932. The spatial temperature and spatial actual evapotranspiration during November 2006 to January 2007 that are the result are in the condition of both dry season and clear sky. Also, the relationship between temperature and actual evapotranspiration is a result. These www.intechopen.com results are useful for irrigation project and water management. For spatial temperature, it presents temperature for each area. Since temperature relates to many weather data, temperature can imply the characteristic of other weather data. For example, high temperature is included low humidity but high evaporation can be occurred in the condition of high temperature. For spatial actual evapotranspiration, it can be used to present daily actual evapotranspiration. This daily actual evapotranspiration leads to the planning of water management in each area. Then, it is easy to manage water by irrigation project. For the relationship between temperature and actual evapotranspiration, it can be used to estimate actual evapotranspiration when temperature is not unknown. Evapotranspiration is a very complex phenomenon, comprising different aspects and processes (hydrological, meteorological, physiological, soil, plant and others). Farmers, agriculture advisers, extension services, hydrologists, agrometeorologists, water management specialists and many others are facing the problem of evapotranspiration. This book is dedicated to further understanding of the evapotranspiration problems, presenting a broad body of experience, by reporting different views of the authors and the results of their studies. It covers aspects from understandings and concepts of evapotranspiration, through methodology of calculating and measuring, to applications in different fields, in which evapotranspiration is an important factor. The book will be of benefit to scientists, engineers and managers involved in problems related to meteorology, climatology, hydrology, geography, agronomy and agricultural water management. We hope they will find useful material in this collection of papers.
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